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DECI S| ON ON APPEAL

This is a decision on appeal under 35 U.S.C. § 134 from
the final rejection of clainms 1-3, 5-19, and 30-36.
W reverse.

BACKGROUND

The disclosed invention is directed to a field effect
transi stor (FET) device wherein part of the channel near the
source region is graded by varying the conposition in a |inear
fashion (see region 62 of the channel in figure 4). This
creates a built-in quasi-electric field in the near source
regi on that accelerates charge carriers entering the channe
region fromthe source to velocity saturation. "The velocity
saturated hot carriers can travel the channel region
ballistically and reduce the channel transit tinme resulting in
faster switching." (Specification, page 20, lines 28-30, as
amended. )

Caiml is reproduced bel ow

1. A FET device, conpri sing:

a source region
a drain region;

a channel region interconnecting said source region
and said drain region, and provi ded under a gate;

-2 -



Appeal No. 96-3105
Application 08/135, 003

sai d channel region conprising adjacent said source
region a first portion having at | east one of a higher
bandgap energy and a |lower electron affinity than a
second portion extending between said first portion to
sai d drain region, whereby

a quasi-electric field in said channel region near
said source region is created in order to accelerate
charge carriers and increase sw tching speed.
The exam ner relies on appellants' admtted prior art in

figures 1-3 and the following prior art references:

Weder et al. (Weder) 4,468, 851 Septenber 4, 1984
Saunier et al. (Saunier) 4,558,337 Decenber 10, 1985

Claims 1-3, 5-19, 30, 31, and 35-37 stand rejected under
35 U.S.C. §8 103 as bei ng unpatentable over the admtted prior
art in appellants' figures 1-3 and W eder.

Cl ains 20-29 and 32-34 stand rejected under 35 U S. C.
8§ 103 as being unpatentable over the admitted prior art in
appel l ants' figures 1-3 and Weder, further in view of
Sauni er.

We refer to the Final Rejection (Paper No. 6) and the
Exam ner's Answer (Paper No. 14) (pages referred to as "EA ")
for a statenent of the exam ner's position and to the Appea
Brief (Paper No. 13) (pages referred to as "Br__") for a

statenment of appellants' argunments thereagainst.
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OPI NI ON

The clains are argued to stand or fall together (Br6).
The clains wll stand or fall together with claim1, the sole
i ndependent cl ai m

Appel  ants argue that the examner errs in finding no
structural difference between grading a source region and
grading a first portion of a channel region (Br6-7, argunent
i). The exam ner states that he "sees no structura
di fference between 'grading in the channel near the source
vs. 'grading in the source near the channel'; the result is
the same"” (EA5). Although there is a structural difference
bet ween a channel and a source in terns of doping, we are
reluctant to find that the examner erred in his genera
st at ement because where the source ends and the channel begins
when grading is present between the source and the channel may
not be cl ear dependi ng upon the circunstances. However, as

di scussed, infra, we are not persuaded that Weder discloses

gradi ng as cl ai nmed.
Appel l ants argue (Br7): "By nerely teaching gradi ng of
the source, Weder does not teach a structure which could be

used to i nprove charge carrier flow between the source and
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drain.” 1In view of appellants' later argunments that Weder is
graded transverse to the direction of the channel, (i.e., in a
vertical direction), we presune this argunent is nmade

assum ng, arguendo, that the source in Weder is graded in the
hori zontal direction. W are not convinced that gradi ng of
the source could not inprove charge carrier flow It is
known, for exanple, that the graded-base regi on of bipolar
transi stors creates an electric field that aids the notion of

the charge carriers. See S.M Sze, Sem conductor Devices

Physi cs and Technol ogy, (John WIley & Sons, 1985),

pages 124-25 (copy attached).

Appel l ants argue that the exam ner errs in finding that
Weder is concerned with switching speed and the inproved
accel eration of charge carriers in the channel region (Br6,
Br7-8, argunent ii). W agree. Weder discloses that
"inversion node operation between heterojunction contacts
through a p-type ternary alloy epilayer permts faster
el ectron transit” (col. 1, lines 24-26) and "[t] he reasons for
usi ng an inversion node transistor based on the ternary all oy

intend to take full advantage of the specific high

el ectron velocity of the Ga, I n,As" (col. 4, lines 1-6). The
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hi gh el ectron velocity is due to the ternary alloy, not to any
charge acceleration fromthe source. An inportant feature is
provi di ng heterojunction source and drain contacts (e.qg.,

col. 1, lines 63-66). It can be seen that the benefits in

W eder are achieved with both non-graded (col. 2, line 60 to
col. 3, line 13) and graded (col. 3, lines 14-32)

het er oj uncti on source and drain contacts. Therefore, we find
no indication that grading of the source in Weder is intended
to inprove the flow of charge carriers.

Appel l ants argue that the exam ner errs in finding that
Weder results in a grading of the source in the direction of
the channel instead of perpendicular to the direction of
charge carrier flowin the channel (Br6-7, Br8-9, argunent
iii). The exam ner states (EA4-5):

Particularly, Weder provides in colum 3 for an | nGAs

channel 12 and a graded source region conprising for

exanpl e a diffused region of GalnAsP into the InP
substrate wherein there resides a higher concentration of

P away fromthe source/channel junction than near the

sour ce/ channel junction (since Pis diffused fromthe [?]

as taught in colum 3, lines 19-21). Further as taught
in colum 3 lines 58-63, the source/drain is taught to be
lattice matched and of a | arger bandgap than the channel.

Thus the structure results in Weder's only Figure which

is the sane as Appellant's claiml. See Exanminer's
graphical Interpretation of Weder, attached.

We agree with appellants' interpretation of Weder.
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The exam ner's explanation of why there is a higher
concentration of P away fromthe source/ channel junction is
m ssing. Lines 18-21, which the exam ner relies on, discuss
that the source and drain contact wi ndows are exposed to a
stream of phosphi ne and hydrogen, which indicates that the
chem cal reaction will be uniformover the surface of the
wi ndow. This clearly inplies that grading will be into the
substrate in a vertical direction and not lateral in a
hori zontal direction as found by the exam ner and shown in the
exam ner's sketch. The optional heterojunction construction
in colum 3 does not renove the G, .l n,;As | ayer 12 over the
InP substrate 11 as in the first enbodi mrent of colum 2,
line 60 to columm 3, line 13. Weder discloses that "[t] he
conposition of the heterojunction may vary fromthat of InP
t hrough the quaternary alloy InGa, AsP,, up to the ternary
all oy Ga, 4,1 Ny s5As” (col. 3, lines 26-29), which is what would
be obtained in a vertical direction by exposing the Ga, ,;I ny s;AS
| ayer 12 over the InP substrate 11 to a stream of phosphorus.
W eder al so discloses that "[t]he source and drain
het er oj unctions optionally are nade of other materials which

are |lattice-matched to Ga, ,,| n, ;As yet have a | arger bandgap”
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(col. 3, lines 57-59). This says nothing about grading in the
source near the channel region, which the exam ner considers
the sane as grading in the channel near the source. Saunier
does not cure this deficiency. W conclude that the exam ner

has failed to establish a prina facie case of obvi ousness for

the claimlimtations of "said channel region conprising

adj acent said source region a first portion having at | east
one of a higher bandgap energy and a | ower electron affinity
than a second portion extendi ng between said first portion to
said drain region, whereby a quasi-electric field in said
channel region near said source region is created in order to
accel erate charge carriers and increase switching speed.” The
rejection of clainms 1-3, 5-19, and 30-36 is reversed.

REVERSED

ERRCL A. KRASS
Adm ni strative Pat ent Judge )

)
)
)
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